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PROBLEM TO BE SOLVED: To provide a 
laser working device, capable of easily 
mounting or dismounting a work without 
degrading the quality of the work. SOLUTION: 
A laser working device, for irradiating a 
semiconductor wafer 19 with a laser beam 30 
and melting down the semiconductor wafer, 
has a fixing sheet member 1 8 made of a 
material which transmits the laser beam 30 
and for bonding and fixing the semiconductor 
wafer 19 having a portion absorbing the laser 
light 30, and a mounting base 17 made of a 
material which transmits the laser beam 30 
and for mounting and fixing the fixing sheet 
member 18. 
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PROBLEM TO BE SOLVED: To provide a laser working 
device, capable of easily mounting or dismounting a work 
without degrading the quality of the work. 
SOLUTION: A laser working device, for irradiating a 
semiconductor wafer 19 with a laser beam 30 and melting 
down the semiconductor wafer, has a fixing sheet member 
18 made of a material which transmits the laser beam 30 
and for bonding and fixing the semiconductor wafer 19 
having a portion absorbing the laser light 30, and a 
mounting base 17 made of a material which transmits the 
laser beam 30 and for mounting and fixing the fixing sheet 
member 18. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3Jn the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A workpiece can be easily detached and attached from laser-beam-machining 
equipment, without starting laser-beam-machining equipment for this invention performing chip separation 
of the semiconductor device of a semi-conductor wafer as a workpiece, and reducing the quality of a 
workpiece. 
[0002] 

[Description of the Prior Art] Conventionally, as the chip separation approach of a semi-conductor wafer, 
there was a dance cut method by the diamond wheel. This approach is an approach one side sticks a wafer 
on the sheet-like ingredient which changes with adhesive tape, cuts a little sheet-like ingredient deeply, and 
cuts a wafer completely. However, by this approach, since there were many rates of the metallic material in 
the separation section, when the thickness of the separation section was set to 100 micrometers or less, there 
were metaled weld flash and a trouble that a crack occurred to a wafer. 

[0003] As an approach for solving that, the method of performing chip separation of a semi-conductor wafer 
to JP,8-264491,A in a laser beam is proposed. Drawing 5 R> 5 is drawing showing the chip separation 
approach of the semiconductor device in JP,8-264491,A. It is based on a Fig. below and the approach of 
chip separation of a semi-conductor wafer is explained. 

[0004] First, when the semi-conductor wafer 3 as a workpiece connected, respectively in the metal section 2 
of which between each semiconductor device 1 consists with nickel excellent in absorption of a laser beam 
is formed as shown in drawing 5 (a) for example, this semi-conductor wafer 3 is pasted up on the adhesion 
side side of the firmly attached seat member 4 which has an adhesive property on one side, and it fixes 
( drawing 5 (b». Next, as shown in drawing 6 , it is held after the stop ring 5 has pulled the perimeter of the 
firmly attached seat member 4, and the semi-conductor wafer 3 will be in the condition that it is held in the 
air. 

[0005] And this stop ring 5 is being fixed to the body section 6 of laser-beam-machining equipment with the 
fixed jig 7. Next, a laser beam 8 is irradiated with a desired beam diameter at the metal section 2 of the 
semi-conductor wafer 3 ( drawing 5 (c)). And a dissolution part melts with surface tension, the metal section 
2 separates, is carried out [ it fuses, and ], the dissolution coagulation section 9 is formed, and each 
semiconductor device 1 is separated ( drawing 5 (d)). 

[0006] Then, the firmly attached seat member 4 is removed from laser-beam-machining equipment. Next, 
the firmly attached seat member 4 is pulled and lengthened, and between each separated semiconductor 
device 1 is extended. If it does in this way, each semiconductor device 1 can be easily removed from the 
firmly attached seat member 4. 

[0007] If each semiconductor device 1 is separated as mentioned above, while irradiating the laser beam 8, 
the temperature of the semi-conductor wafer 3 rises and the location of elongation and the semi-conductor 
wafer 3 under processing moves [ the firmly attached seat member 4 ] vertically and horizontally in 
connection with this. For this reason, focal gap of a laser beam 8 arose during processing, and there was a 
trouble that process tolerance fell. 

[0008] In order to solve this, as shown in drawing 8 , the installation base 1 1 equipped with many holes 10 
for adsorption is formed on the body 6 of laser-beam-machining equipment, and the firmly attached seat 
member 4 to which the semi-conductor wafer 3 was fixed is laid on this installation base 1 1 . Next, in order 
to stick the perimeter of the firmly attached seat member 4, and the top face of the installation base 1 1, it 
presses down with the fixed jig 12 from on the firmly attached seat member 4. 
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[0009] Next, opening wide the bulb 15 of the vacuum pump 13 which was open for free passage in the hole 
10 for adsorption, and checking with the vacuum gage 14, desired negative pressure is applied from the hole 
10 for adsorption with a vacuum pump 13, and the installation base 1 1 is made to carry out vacuum 
adsorption of the firmly attached seat member 4. Next, it is processed like the above-mentioned 
conventional case by the laser beam 8, maintaining this condition ( drawin g 7 (a)). And a dissolution part 
melts with surface tension, the metal section 2 separates, is carried out [ it fuses, and ], the dissolution 
coagulation section 9 is formed, and each semiconductor device 1 is separated ( drawingi (b)). 
[0010] Then, while stopping a vacuum pump 13, a bulb 1 5 is closed and it opens wide to atmospheric 
pressure, and vacuum adsorption is canceled, and the firmly attached seat member 4 is removed from laser- 
beam-machining equipment. Next, the firmly attached seat member 4 is pulled and lengthened, between 
each separated semiconductor device 1 is extended, and each semiconductor device 1 is removed from the 
firmly attached seat member 4. 

[001 1] If such laser-beam-machining equipment is used, since the solid-state sheet member 4 is fixed on the 
installation base 1 1, it is canceled and gap of the firmly attached seat member 4 at the time of the exposure 
of a laser beam 8 can perform processing excellent in precision. 

[0012] Without damaging a laser beam 8, the quality of the material of the installation base 1 1 used here is 
excellent in process tolerance, and, generally can consider use of acetal resin from points, such as low cost. 
However, as shown in drawing 9 , when a laser beam 8 is irradiated, although the permeability of a laser 
beam 8 penetrates the firmly attached seat member 4 highly, the permeability of a laser beam 8 is inferior in 
the installation base 1 1 formed with acetal resin, and it causes absorption of a laser beam 8. 
[0013] Then, although melting does not result, temperature rises (for example, the rise to about 100 degrees 
C can be considered), the firmly attached seat member 4 is also heated by this heating, the firmly attached 
seat member 4 pastes the installation base 1 1, and it becomes impossible for the part where the laser beam 8 
of the installation base 1 1 was irradiated to remove the firmly attached seat member 4 easily from laser- 
beam-machining equipment, and it changes with causes, such as damage on the semi-conductor wafer 3. 
[0014] Moreover, in order to perform vacuum adsorption, dust etc. invades in the hole 10 for adsorption 
formed in the installation base 1 1, a laser beam 8 is irradiated, is heated by that dust, the firmly attached seat 
member 4 is heated by this heating, and it is possible to produce the same phenomenon as the above- 
mentioned case. 
[0015] 

[Problem(s) to be Solved by the Invention] When it was constituted as mentioned above, the firmly attached 
seat member 4 pasted the installation base 1 1 and conventional laser-beam-machining equipment removed 
the semi-conductor wafer 3 of a workpiece from laser-beam-machining equipment, the semi-conductor 
wafer 3 was damaged and it had the trouble that quality deteriorated. Moreover, when the firmly attached 
seat member 4 was fixed on the installation base 1 1 by vacuum adsorption, since the whole surface of the 
firmly attached seat member 4 touched on the installation base 11, balking of the firmly attached seat 
member 4 became difficult from the installation base 11, and after vacuum disconnection damaged the semi- 
conductor wafer 3, and had the trouble that quality deteriorated. 

[0016] This invention aims at offering the laser-beam-machining equipment which can detach and attach a 
workpiece easily, without having been made in order to cancel the above troubles, and reducing the quality 
of a workpiece. 
[0017] 

[Means for Solving the Problem] The laser-beam-machining equipment of claim 1 concerning this invention 
The firmly attached seat member which changes with the quality of the material which pastes up the 
workpiece which has the part which absorbs a laser beam, and is fixed, and penetrates a laser beam, In the 
laser-beam-machining equipment which is equipped with the installation base which lays a firmly attached 
seat member and is fixed, irradiates a laser beam at a workpiece, and melts a workpiece an installation base 
It is formed with the quality of the material in which an installation base and a firmly attached seat member 
touch, and the laser radiation section corresponding to the processing field of a workpiece penetrates a laser 
beam. 

[0018] Moreover, in claim 1, as for the laser-beam-machining equipment of claim 2 concerning this 
invention, the laser radiation section of an installation base is formed with glass, using an YAG laser as a 
laser beam. 

[0019] Moreover, the laser-beam-machining equipment of claim 3 concerning this invention The firmly 
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attached seat member which changes with the quality of the material which pastes up the workpiece which 
has the part which absorbs a laser beam, and is fixed, and penetrates a laser beam, In the laser-beam- 
machining equipment which is equipped with the installation base which lays a firmly attached seat member 
and is fixed, irradiates a laser beam at a workpiece, and melts a workpiece an installation base The laser 
radiation section which an installation base and a firmly attached seat member touch, and corresponds with 
the processing field of a workpiece is formed with the quality of the material which reflects a laser beam. 
[0020] Moreover, in claim 3, as for the laser-beam-machining equipment of claim 4 concerning this 
invention, the laser radiation section of an installation base is formed with copper, gold, or aluminum, using _ 
an YAG laser as a laser beam. 

[0021] Moreover, the laser-beam-machining equipment of claim 5 concerning this invention is equipped 
with the firmly attached seat member which pastes up the workpiece which has the part which absorbs a 
laser beam, and is fixed, and the installation base which lay a firmly attached seat member and fixes by 
vacuum adsorption, and the hole for adsorption for carrying out vacuum adsorption of the firmly attached 
seat member of an installation base is formed in the outside of the processing field of a workpiece in the 
laser-beam-machining equipment which irradiates a laser beam at a workpiece and melts a workpiece. 
[0022] Moreover, the laser-beam-machining equipment of claim 6 concerning this invention deforms a 
firmly attached seat member along with the concave of an installation base at the time of vacuum adsorption 
by forming the upper part of an installation base in the concave of a reverse trapezoid, and equipping the 
periphery section of a concave pars basilaris ossis occipitalis with the hole for adsorption in claim 5, and 
vacuum adsorption is carried out on an installation base. 

[0023] Moreover, the laser-beam-machining equipment of claim 7 concerning this invention The firmly 
attached seat member which pastes up the workpiece which has the part which absorbs a laser beam, and is 
fixed, In the laser-beam-machining equipment which is equipped with the installation base which lays a 
firmly attached seat member and is fixed by vacuum adsorption, irradiates a laser beam at a workpiece, and 
melts a workpiece The hole for adsorption is equipped with the pressurization means to which the 
atmospheric pressure more than atmospheric pressure is applied at the time of balking of the firmly attached 
seat member from the hole for adsorption and installation base for carrying out vacuum adsorption of the 
firmly attached seat member of an installation base. 
[0024] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained below gestalt 1 . 
of operation. Drawing in which drawing 1 shows the configuration of the laser-beam-machining equipment 
of the gestalt 1 of operation of this invention, and drawing 2 are drawings for explaining the processing 
approach using the laser-beam-machining equipment shown in drawing 1 . In drawin gs! , it is the 
installation base where 16 was formed in the body of laser-beam-machining equipment, and 17 was formed 
on this body 16, and is formed with the quality of the material which penetrates a laser beam. 
[0025] 18 is the firmly attached seat member which pastes up the semi-conductor wafer 19 as a workpiece 
which has the part which absorbs a laser beam, and is fixed, and one side is formed in a glue line and it 
changes with the quality of the material which penetrates a laser beam. A fixed jig for the stop ring for 
holding 20, where the perimeter of the firmly attached seat member 18 is pulled, and 21 to stick the firmly 
attached seat member 18 and the top face of the installation base 17, and 22 are the holes for adsorption 
established in the installation base 17, and are for performing vacuum adsorption with the installation base 
17 and the firmly attached seat member 18. [ many ] 

[0026] The pressurization means to which the atmospheric pressure more than atmospheric pressure is 
applied, and 27 are the 2nd bulb for opening and closing this pressurization means 26 by a vacuum gage for 
the 1st bulb for the vacuum pump which 23 opens for free passage in the hole 22 for adsorption, and 24 
opening and closing this vacuum pump 23, and 25 checking the negative pressure by the vacuum pump 23, 
and 26 being opened for free passage by the hole 22 for adsorption, for example, supplying desiccation Ayr 
to this adsorption hole 22. 

[0027] In drawing 2 , it is the part to which 28 is connected to with a semiconductor device and 29 is 
connected between each semiconductor device 28 and which absorbs a laser beam, for example, the semi- 
conductor wafer 19 as a workpiece is constituted by the metal section which changes with nickel excellent 
in absorption of a laser beam, these semiconductor devices 28, and the metal section 29. 30 is a laser beam 
for processing a workpiece. Here, suppose that the quartz glass which was excellent in the permeability of 
an YAG laser considering the YAG laser (that whose wavelength is 1.06 micrometers) as an installation 
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base 17 is used as a laser beam 30, respectively. 

[0028] Next, the processing approach of the laser-beam-machining equipment of the gestalt 1 the operation 
constituted as mentioned above is explained. First, like the conventional case, the semi-conductor wafer 19 
is pasted up on the firmly attached seat member 18, and it fixes ( drawin g 2 (a)). Next, the firmly attached 
seat member 18 is laid on the installation base 17. Next, after the stop ring 20 has pulled the perimeter of the 
firmly attached seat member 18, it holds. 

[0029] Next, it presses down with the fixed jig 21 from the top face around the firmly attached seat member 
18, and the perimeter of the firmly attached seat member 18 and the top face of the.installation base J 7 are 
stuck. Next, opening the 1st bulb 24 wide, operating a vacuum pump 23, and checking with the vacuum 
gage 25, desired negative pressure is applied from the hole 22 for adsorption, and the installation base 17 is 
made to carry out vacuum adsorption of the firmly attached seat member 18. 

[0030] Next, a laser beam 30 is irradiated with a desired beam diameter at the metal section 29 of the semi- 
conductor wafer 19, maintaining this condition ( drawing 2 (b)). Under the present circumstances, although 
a laser beam 30 is irradiated by the firmly attached seat member 18 and the installation base 17, temperature 
does not rise and the firmly attached seat member 18 and the installation base 17 are not pasted [ each 
other ] up in order to penetrate a laser beam 30. 

[0031] And a dissolution part melts with surface tension, the metal section 29 separates, is carried out [ a 
laser beam 30 is absorbed, temperature rises melting is carried out, ], the dissolution coagulation section 31 
is formed, and each semiconductor device 28 is separated ( drawing 2 (c)). Next, while closing the 1st bulb 
24, actuation of a vacuum pump 23 is suspended. Next, the 2nd bulb 26 is opened wide, desiccation Ayr is 
supplied to the hole 22 for adsorption from the pressurization means 26, and the pressure more than 
atmospheric pressure (for example, 1.5 atmospheric-pressure extent is assumed) is put. And it is made to 
secede from the firmly attached seat member 18 automatically from the installation base 17. 
[0032] Next, the firmly attached seat member 18 is pulled and lengthened, between each separated 
semiconductor device 28 is extended, and each semiconductor device 28 is removed from the firmly 
attached seat member 18. 

[0033] According to the laser-beam-machining equipment of the gestalt 1 of the operation formed as 
mentioned above, at the time of laser beam machining, since a laser beam 30 is penetrated and such 
temperature hardly rises, the firmly attached seat member 18 and the installation base 17 do not paste up the 
firmly attached seat member 18 and the installation base 17. Therefore, it can secede from the firmly 
attached seat member 1 8 easily from laser-beam-machining equipment, without doing damage to the semi- 
conductor wafer 19 after processing. 

[0034] Moreover, since the firmly attached seat member 18 secedes from the installation base 17 
automatically by putting the pressure more than atmospheric pressure from the hole 22 for adsorption in the 
case of the balking, it can be made to secede from the firmly attached seat member 18 still more easily from 
laser-beam-machining equipment. 

[0035] There is no ******. in addition, in the gestalt 1 of the above-mentioned implementation, although 
the example which forms all the installation bases 17 with the quality of the material which has the 
permeability of a laser beam was shown, restrict to this - If formed with the quality of the material in which 
the installation base 17 and the firmly attached seat member 18 touch among the installation bases 17 at 
least, and the laser radiation section corresponding to the processing field of the semi-conductor wafer 19 
penetrates a laser beam 30 Cost is reducible, if to say nothing of doing so the same effectiveness as the 
gestalt 1 of the above-mentioned implementation only a required field is formed with glass when using [ for 
example, ] the expensive quality of the materials, such as glass. 

[0036] Although the gestalt 1 of the gestalt 2. above-mentioned implementation of operation showed the 
example formed with the quality of the material in which the installation base 17 penetrates a laser beam 30, 
even if it forms an installation base with the quality of the material which reflects a laser beam, the same 
effectiveness as the gestalt 1 of the above-mentioned implementation can be done so. 
[0037] Drawing 3 is drawing having shown the part and its processing approach of the laser-beam- 
machining equipment in the gestalt 2 of implementation of this invention. In drawing, the same part as the 
gestalt 1 of the above-mentioned implementation attaches the same sign, and omits explanation. A laser 
beam for 32 to process the semi-conductor wafer 19 as a workpiece and 33 are the installation bases for 
laying the firmly attached seat member 18, and are formed with the quality of the material which reflects a 
laser beam. 32a is the reflected light which the laser beam 32 reflected on the installation base 33. Here, the 
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installation base 33 shall form an YAG laser as a laser beam 32 with copper excellent in reflection of an 
YAG laser, gold, or aluminum. 

[0038] Next, the processing approach of the laser-beam-machining equipment of the gestalt 2 the operation 
constituted as mentioned above is explained. First, like the gestalt 1 of the above-mentioned 
implementation, after making the installation base 33 carry out vacuum adsorption of the firmly attached 
seat member 18, as shown in drawing 3 (a), a laser beam 32 is irradiated with a desired beam diameter at the 
metal section 29 of the semi-conductor wafer 19. Under the present circumstances, although a laser beam 30 

is irradiated by„ the firmly attached seat member 18 and the installation base 33 , the firmly attached seat 

member 18 penetrates a laser beam 32, on the installation base 33, a laser beam 32 reflects, and changes 
with reflected light 32a, and does not absorb a laser beam 32. Therefore, such temperature hardly rises and 
pasting up mutually is prevented. 

[0039] Henceforth, it carries out by the same approach as the gestalt 1 of the above-mentioned 
implementation, and the metal section 29 absorbs a laser beam 32, temperature rises, and is dissolved, the 
dissolution coagulation section 31 is formed, and each semiconductor device 28 is separated ( draw ing 3 
(b)). And it secedes from the installation base 33 from the firmly attached seat member 18, and each 
semiconductor device 28 is removed from the firmly attached seat member 18. 

[0040] According to the gestalt 2 of the operation constituted as mentioned above, not to mention doing so 
the same effectiveness as the gestalt 1 of the above-mentioned implementation, that what is necessary is just 
to form with the quality of the material in which a laser beam 32 reflects the installation base 33, as 
compared with glass, it is easy to process copper, gold, or aluminum, and its worries about breakage 
decrease. 

[0041] In addition, although the example formed in the gestalt 2 of the above-mentioned implementation 
with the quality of the material in which all the installation bases 33 reflect a laser beam 32 was shown, it is 
not restricted to this. If formed with the quality of the material in which the installation base 33 and the 
firmly attached seat member 18 touch among the installation bases 33 at least, and the laser radiation section 
corresponding to the processing field of the semi-conductor wafer 19 reflects a laser beam 32 The case 
where it changes with the quality of the material in which only the front face of the installation base 33 
reflects a laser beam 32 to say nothing of doing so the same effectiveness as the gestalt 2 of the above- 
mentioned implementation etc. can be considered. 

[0042] Gestalt 3. drawing 4 of operation is drawing showing the configuration and processing process of 
laser-beam-machining equipment of operation in this invention. [ of a gestalt 3 ] In drawing, the same part 
as the gestalt of each above-mentioned implementation attaches the same sign, and omits explanation. It is 
possible that 34 is formed with the quality of the material which is the installation base which lays the firmly 
attached seat member 1 8 and is fixed by vacuum adsorption, for example, penetrates a laser beam, or the 
quality of the material which reflects a laser beam. The crevice of a reverse trapezoid where 34a was formed 
in the upper part of the installation base 34, and 35 are the hole for adsorption formed in the periphery 
section of the pars basilaris ossis occipitalis of crevice 34a of a reverse trapezoid while being formed in the 
outside of the processing field of the semi-conductor wafer 19. 

[0043] Next, the processing process of the laser-beam-machining equipment of the gestalt 3 of the operation 
constituted as mentioned above is explained. First, the firmly attached seat member 1 8 is laid on the 
installation base 34 like the gestalt of each above-mentioned implementation ( drawing 4 (a)). Next, opening 
the 1st bulb 24 wide, operating a vacuum pump 23, and checking with the vacuum gage 25, desired negative 
pressure is applied from the hole 35 for adsorption, and the installation base 34 is made to carry out vacuum 
adsorption of the firmly attached seat member 18 ( drawing 4 (b)). Under the present circumstances, the 
firmly attached seat member 18 deforms into the configuration of crevice 34a of a reverse trapezoid of the • 
top face of the installation base 34, and is adsorbed so that clearly also from drawin g 4 (b). 
[0044] Thus, since the inside [ hole / 35 / of the installation base 34 / for adsorption ] is formed lower than 
an outside [ hole / 36 / for adsorption ], even if the hole 35 for adsorption is formed in the outside of the 
processing field of the semi-conductor wafer 19 of the installation base 34 in the case of vacuum adsorption, 
vacuum adsorption can be performed, without air bubbles remaining between the installation base 34 and 
the firmly attached seat member 18. 

[0045] Next, the semi-conductor wafer 19 is processed in a laser beam like the gestalt of each above- 
mentioned implementation. Under the present circumstances, since the hole 35 for adsorption is formed in 
the outside of the processing field of the semi-conductor wafer 19, a laser beam is not irradiated by the hole 
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35 for adsorption. Therefore, it is not heated even if dust etc. exists in the hole 35 for adsorption. 
[0046] Next, while closing the 1st bulb 24, actuation of a vacuum pump 23 is suspended ( drawing 4 (a)). 
Then, the firmly attached seat member 18 separates from crevice 34a of a reverse trapezoid of the 
installation base 34, and returns to the original condition. And like the gestalt of each above-mentioned 
implementation, it secedes from the installation base 34 from the firmly attached seat member 18, and the 
semi-conductor wafer 19 is removed from the firmly attached seat member 18. 

[0047] According to the gestalt 3 of the operation constituted as mentioned above, not to mention doing so 
the same effectiveness as the gestalt of each above-mentioned implementation, heating by the dust in the 
hole 35 for adsorption etc. is prevented, and the fault by the firmly attached seat member 18 being heated 
can be canceled. 

[0048] In addition, in the gestalt of each above-mentioned implementation, although the example using a 
semi-conductor wafer as a workpiece was shown, things have the effectiveness excellent in that of which 
detailed processing is required needless to say especially that what is necessary is just the workpiece which 
has the part which is not restricted to this and absorbs a laser beam. Moreover, although the example which 
cuts between the semiconductor devices of a semi-conductor wafer was shown, to say nothing of things, the 
same effectiveness is done so that what is necessary is just processing which is not restricted to this, for 
example, uses fusing by laser beams, such as punching processing. Moreover, the atmospheric pressure 
more than atmospheric pressure is applied to the hole for adsorption for balking by vacuum adsorption with 
an installation base and a firmly attached seat member, and from an installation base, if it secedes from a 
firmly attached seat member as it floats, the damage to a workpiece can be prevented. 
[0049] 

[Effect of the Invention] As mentioned above, the firmly attached seat member which changes with the 
quality of the material which pastes up the workpiece which has the part which absorbs a laser beam 
according to claim 1 of this invention, and is fixed, and penetrates a laser beam, In the laser-beam- 
machining equipment which is equipped with the installation base which lays a firmly attached seat member 
and is fixed, irradiates a laser beam at a workpiece, and melts a workpiece an installation base Since it is 
formed with the quality of the material in which an installation base and a firmly attached seat member 
touch, and the laser radiation section corresponding to the processing field of a workpiece penetrates a laser 
beam It is prevented that an installation base is heated, it can secede from a sheet member easily from an 
installation base, and becomes possible [ offering the laser-beam-machining equipment which can prevent 
damage on a workpiece ]. 

[0050] Moreover, since it can perform certainly that an installation base penetrates a laser beam in claim 1 
since the laser radiation section of an installation base is formed with glass, using an YAG laser as a laser 
beam according to claim 2 of this invention, it can secede from a sheet member easily from an installation 
base, and it becomes possible to offer the laser-beam-machining equipment which can prevent damage on a 
workpiece. 

[0051] Moreover, the firmly attached seat member which becomes with the quality of the material which 
pastes up the workpiece which has the part which absorbs a laser beam according to claim 3 of this 
invention, and is fixed, and penetrates a laser beam, In the laser-beam-machining equipment which is 
equipped with the installation base which lays a firmly attached seat member and is fixed, irradiates a laser 
beam at a workpiece, and melts a workpiece an installation base Since the laser radiation section which an 
installation base and a firmly attached seat member touch, and corresponds with the processing field of a 
workpiece is formed with the quality of the material which reflects a laser beam It is prevented that an 
installation base is heated, it can secede from a sheet member easily from an installation base, and becomes 
possible [ offering the laser-beam-machining equipment which can prevent damage on a workpiece ]. 
[0052] Moreover, since it can perform certainly that an installation base reflects a laser beam in claim 3 
since the laser radiation section of an installation base is formed with copper, gold, or aluminum, using an 
YAG laser as a laser beam according to claim 4 of this invention, it can secede from a sheet member easily 
from an installation base, and it becomes possible to offer the laser-beam-machining equipment which can 
prevent damage on a workpiece. 

[0053] Moreover, the firmly attached seat member which pastes up the workpiece which has the part which 
absorbs a laser beam according to claim 5 of this invention, and is fixed, In the laser-beam-machining 
equipment which is equipped with the installation base which lays a firmly attached seat member and is 
fixed by vacuum adsorption, irradiates a laser beam at a workpiece, and melts a workpiece Since the hole for 
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adsorption for carrying out vacuum adsorption of the firmly attached seat member of an installation base is 
formed in the outside of the processing field of a workpiece Generating of heating from the hole for 
adsorption is prevented, it can secede from a sheet member easily from an installation base, and it becomes 
possible to offer the laser-beam-machining equipment which can prevent damage on a workpiece. 
Fo054] According to claim 6 of this invention, it sets to claim 5. Moreover, the upper part of an installation 
base Since it is formed in the concave of a reverse trapezoid, the periphery section of a concave pars 
basilaris ossis occipitalis is equipped with the hole for adsorption, a firmly attached seat member deforms 
along "with the" concave" of an installation baseat the time of vacuum adsorption and vacuum adsorption is 
carried out on an installation base It becomes possible to offer the laser-beam-machining equipment which 
can carry out vacuum adsorption of a firmly attached seat member and the installation base certainly. 
r0055] Moreover, the firmly attached seat member which pastes up the workpiece which has the part which 
absorbs a laser beam according to claim 7 of this invention, and is fixed, In the laser-beam-machining 
equipment which is equipped with the installation base which lays a firmly attached seat member and is 
fixed by vacuum adsorption, irradiates a laser beam at a workpiece, and melts a workpiece Since the hole for 
adsorption was equipped with the pressurization means to which the atmospheric pressure more than 
atmospheric pressure is applied at the time of balking of the firmly attached seat member from the hole for 
adsorption and installation base for carrying out vacuum adsorption of the firmly attached seat member of an 
installation base It becomes possible to offer the laser-beam-machining equipment which can secede from 
on an installation base from a firmly attached seat member easily. 
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TECHNICAL FIELD 


TField of the Invention] A workpiece can be easily detached and attached from laser-beam-machining 
SSpmirwTthout starting laser-beam-machining equipment for this invention performing chip separation 
of Semiconductor device of a semi-conductor wafer as a workpiece, and reducing the quality of a 
workpiece. 
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PRIOR ART 


[Description of the Prior Art] Conventionally, as the chip separation approach of a semi-conductor wafer, 
there was a dance cut method by the diamond wheel. This approach is an approach one side sticks a wafer 
on the sheet-like ingredient which changes with adhesive tape, cuts a little sheet-like ingredient deeply, and 
cuts a wafer completely. However, by this approach, since there were many rates of the metallic material in 
the separation section, when the thickness of the separation section was set to 100 micrometers or less, there 
were metaled weld flash and a trouble that a crack occurred to a wafer. 

[0003] As an approach for solving that, the method of performing chip separation of a semi-conductor wafer 
to JP,8-264491,A in a laser beam is proposed. Drawing 5 R> 5 is drawing showing the chip separation 
approach of the semiconductor device in JP,8-264491,A. It is based on a Fig. below and the approach of 
chip separation of a semi-conductor wafer is explained. 

[0004] First, when the semi-conductor wafer 3 as a workpiece connected, respectively in the metal section 2 
of which between each semiconductor device 1 consists with nickel excellent in absorption of a laser beam 
is formed as shown in drawing 5 (a) for example, this semi-conductor wafer 3 is pasted up on the adhesion 
side side of the firmly attached seat member 4 which has an adhesive property, on one side, and it fixes 
( drawing 5 (b)). Next, as shown in drawing 6 , it is held after the stop ring 5 has pulled the perimeter of the 
firmly attached seat member 4, and the semi-conductor wafer 3 will be in the condition that it is held in the 
air. 

[0005] And this stop ring 5 is being fixed to the body section 6 of laser-beam-machining equipment with the 
fixed jig 7. Next, a laser beam 8 is irradiated with a desired beam diameter at the metal section 2 of the 
semi-conductor wafer 3 ( drawing 5 (c)). And a dissolution part melts with surface tension, the metal section 
2 separates, is carried out [ it fuses, and ], the dissolution coagulation section 9 is formed, and each 
semiconductor device 1 is separated ( drawing 5 (d)). 

[0006] Then, the firmly attached seat member 4 is removed from laser-beam-machining equipment. Next, 
the firmly attached seat member 4 is pulled and lengthened, and between each separated semiconductor 
device 1 is extended. If it does in this way, each semiconductor device 1 can be easily removed from the 
firmly attached seat member 4. 

[0007] If each semiconductor device 1 is separated as mentioned above, while irradiating the laser beam 8, 
the temperature of the semi-conductor wafer 3 rises and the location of elongation and the semi-conductor 
wafer 3 under processing moves [ the firmly attached seat member 4 ] vertically and horizontally in 
connection with this. For this reason, focal gap of a laser beam 8 arose during processing, and there was a 
trouble that process tolerance fell. 

[0008] In order to solve this, as shown in drawing 8 , the installation base 1 1 equipped with many holes 10 
for adsorption is formed on the body 6 of laser-beam-machining equipment, and the firmly attached seat 
member 4 to which the semi-conductor wafer 3 was fixed is laid on this installation base 11. Next, in order 
to stick the perimeter of the firmly attached seat member 4, and the top face of the installation base 1 1, it 
presses down with the fixed jig 12 from on the firmly attached seat member 4. 

[0009] Next, opening wide the bulb 15 of the vacuum pump 13 which was open for free passage in the hole 
10 for adsorption, and checking with the vacuum gage 14, desired negative pressure is applied from the hole 
10 for adsorption with a vacuum pump 13, and the installation base 1 1 is made to carry out vacuum 
adsorption of the firmly attached seat member 4. Next, it is processed like the above-mentioned 
conventional case by the laser beam 8, maintaining this condition ( drawing 7 (a)). And a dissolution part 
melts with surface tension, the metal section 2 separates, is carried out [ it fuses, and ], the dissolution 
coagulation section 9 is formed, and each semiconductor device 1 is separated ( drawing 7 (b)). 
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[0010] Then, while stopping a vacuum pump 13, a bulb 15 is closed and it opens wide to atmospheric 
pressure, and vacuum adsorption is canceled, and the firmly attached seat member 4 is removed from laser- 
beam-machining equipment. Next, the firmly attached seat member 4 is pulled and lengthened, between 
each separated semiconductor device 1 is extended, and each semiconductor device 1 is removed from the 
firmly attached seat member 4. 

[001 1] If such laser-beam-machining equipment is used, since the solid-state sheet member 4 is fixed on the 
installation base 1 1, it is canceled and gap of the firmly attached seat member 4 at the time of the exposure 
"of a laser beam 8 can perform processing excellent in precision. 
[0012] Without damaging a laser beam 8, the quality of the material of the installation base 1 1 used here is 
excellent in process tolerance, and, generally can consider use of acetal resin from points, such as low cost. 
However, as shown in drawing 9 , when a laser beam 8 is irradiated, although the permeability of a laser 
beam 8 penetrates the firmly attached seat member 4 highly, the permeability of a laser beam 8 is inferior in 
the installation base 1 1 formed with acetal resin, and it causes absorption of a laser beam 8. 
[0013] Then, although melting does not result, temperature rises (for example, the rise to about 100 degrees 
C can be considered), the firmly attached seat member 4 is also heated by this heating, the firmly attached 
seat member 4 pastes the installation base 11, and it becomes impossible for the part where the laser beam 8 
of the installation base 1 1 was irradiated to remove the firmly attached seat member 4 easily from laser- 
beam-machining equipment, and it changes with causes, such as damage on the semi-conductor wafer 3. 
[0014] Moreover, in order to perform vacuum adsorption, dust etc. invades in the hole 10 for adsorption 
formed in the installation base 1 1, a laser beam 8 is irradiated, is heated by that dust, the firmly attached seat 
member 4 is heated by this heating, and it is possible to produce the same phenomenon as the above- 
mentioned case. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, the firmly attached seat member which changes with the 
quality of the material which pastes up the workpiece which has the part which absorbs a laser beam 
according to claim 1 of this invention, and is fixed, and penetrates a laser beam, In the laser-beam- 
machining equipment which is equipped with the installation base which lays a firmly attached seat member 
and is fixed, irradiates a laser beam at a workpiece, and melts a workpiece an installation base Since it is 
formed with the quality of the material in which an installation base and a firmly attached seat member 
touch, and the laser radiation section corresponding to the processing field of a workpiece penetrates a laser 
beam It is prevented that an installation base is heated, it can secede from a sheet member easily from an 
installation base, and becomes possible [ offering the laser-beam-machining equipment which can prevent 
damage on a workpiece J. 

[0050] Moreover, since it can perform certainly that an installation base penetrates a laser beam in claim 1 
since the laser radiation section of an installation base is formed with glass, using an YAG laser as a laser 
beam according to claim 2 of this invention, it can secede from a sheet member easily from an installation 
base, and it becomes possible to offer the laser-beam-machining equipment which can prevent damage on a 
workpiece. 

[0051] Moreover, the firmly attached seat member which becomes with the quality of the material which 
pastes up the workpiece which has the part which absorbs a laser beam according to claim 3 of this 
invention, and is fixed, and penetrates a laser beam, In the laser-beam-machining equipment which is 
equipped with the installation base which lays a firmly attached seat member and is fixed, irradiates a laser 
beam at a workpiece, and melts a workpiece an installation base Since the laser radiation section which an 
installation base and a firmly attached seat member touch, and corresponds with the processing field of a 
workpiece is formed with the quality of the material which reflects a laser beam It is prevented that an 
installation base is heated, it can secede from a sheet member easily from an installation base, and becomes 
possible [ offering the laser-beam-machining equipment which can prevent damage on a workpiece ]. 
[0052] Moreover, since it can perform certainly that an installation base reflects a laser beam in claim 3 
since the laser radiation section of an installation base is formed with copper, gold, or aluminum, using an 
YAG laser as a laser beam according to claim 4 of this invention, it can secede from a sheet member easily 
from an installation base, and it becomes possible to offer the laser-beam-machining equipment which can 
prevent damage on a workpiece. 

[0053] Moreover, the firmly attached seat member which pastes up the workpiece which has the part which 
absorbs a laser beam according to claim 5 of this invention, and is fixed, In the laser-beam-machining 
equipment which is equipped with the installation base which lays a firmly attached seat member and is 
fixed by vacuum adsorption, irradiates a laser beam at a workpiece, and melts a workpiece Since the hole for 
adsorption for carrying out vacuum adsorption of the firmly attached seat member of an installation base is 
formed in the outside of the processing field of a workpiece Generating of heating from the hole for 
adsorption is prevented, it can secede from a sheet member easily from an installation base, and it becomes 
possible to offer the laser-beam-machining equipment which can prevent damage on a workpiece. 
[0054] According to claim 6 of this invention, it sets to claim 5. Moreover, the upper part of an installation 
base Since it is formed in the concave of a reverse trapezoid, the periphery section of a concave pars 
basilaris ossis occipitalis is equipped with the hole for adsorption, a firmly attached seat member deforms 
along with the concave of an installation base at the time of vacuum adsorption and vacuum adsorption is 
carried out on an installation base It becomes possible to offer the laser-beam-machining equipment which 
can carry out vacuum adsorption of a firmly attached seat member and the installation base certainly. 
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[0055] Moreover, the firmly attached seat member which pastes up the workpiece which has the part which 
absorbs a laser beam according to claim 7 of this invention, and is fixed, In the laser-beam-machining 
equipment which is equipped with the installation base which lays a firmly attached seat member and is 
fixed by vacuum adsorption, irradiates a laser beam at a workpiece, and melts a workpiece Since the hole for 
adsorption was equipped with the pressurization means to which the atmospheric pressure more than 
atmospheric pressure is applied at the time of balking of the firmly attached seat member from the hole for 
adsorption and installation base for carrying out vacuum adsorption of the firmly attached seat member of an 
installation base It becomes possible to offer the laser-beam-machining equipment which can secede from 
on an installation base from a firmly attached seat member easily. 
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TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] When it was constituted as mentioned above, the firmly attached 
seat member 4 pasted the installation base 1 1 and conventional laser-beam-machining equipment removed 
the semi-conductor wafer 3 of a workpiece from laser-beam-machining equipment, the semi-conductor 
wafer 3 was damaged and it had the trouble that quality deteriorated. Moreover, when the firmly attached 
seat member 4 was fixed on the installation base 1 1 by vacuum adsorption, since the whole surface of the 
firmly attached seat member 4 touched on the installation base 11, balking of the firmly attached seat 
member 4 became difficult from the installation base 11, and after vacuum disconnection damaged the semi- 
conductor wafer 3, and had the trouble that quality deteriorated. 

[0016] This invention aims at offering the laser-beam-machining equipment which can detach and attach a 
workpiece easily, without having been made in order to cancel the above troubles, and reducing the quality 
of a workpiece. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the laser-beam-machining equipment by the gestalt 1 
of implementation of this invention. 

[Drawing 2] It is drawing showing the processing approach of the laser-beam-machining equipment shown 
in drawing 1 . 

[Drawing 3] It is drawing showing the processing approach of the laser-beam-machining equipment by the 
gestalt 2 of implementation of this invention. 

[Drawing 4] It is drawing showing the configuration of the laser-beam-machining equipment by the gestalt 3 
of implementation of this invention. 

[Drawing 5] It is drawing showing the processing approach of conventional laser-beam-machining 
equipment. 

[Drawing 6] It is drawing showing the configuration of the conventional laser-beam-machining equipment 
used in drawing 5 . 

[Drawing 7] It is drawing showing the processing approach of other conventional laser-beam-machining 
equipments. 

[Drawing 8] It is drawing showing the configuration of the conventional laser-beam-machining equipment 
used in drawing 7 . 

[Drawing 9] It is drawing for explaining the trouble of other conventional laser-beam-machining 
equipments. 

[Description of Notations] 

16 Body, 17, 33, 34 Installation Base, 18 Firmly Attached Seat Member, 19 A semi-conductor wafer, 20 A 
stop ring, 21 22 A fixed jig, 35 The hole for adsorption, 23 A vacuum pump, 24 The 1st bulb, 25 A vacuum 
gage, 26 A pressurization means, 27 The 2nd bulb, 28 A semiconductor device, 29 The metal section, 30 A 
laser beam, 31 The dissolution coagulation section, 32 A laser beam, 32a The reflected light, 34a Reverse 
trapezoid crevice. 
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[0 0 2 0] *fc, no»W*c:«5l»*qi4^)u— If* 
xaSBtt, »**3^*3^T, 1^- 1f3ti: UTYAGU 
-1f«rfflv\ 1fWJ*SM s <H, 4fcti, 

[0 0 2 1] ^(^«WJC«S|»*3S5<D^-1f*P 
X3£«tt, i^— lf**KKt*5ffl^Sr*i"5«JPX%Sr 
¥0 g^f lt@ft6H^>- hlfBtti:, B3SV— hSttt-ft 
iIlTXM*^tI^t^it^^«x.> »$px 
feic u-lf**B8ltLr«J»X*S:*»fi"a if jpx 

fc»<o»#ffl?td^ |^X4fc<o*px««o^«{c»fifcS 

[0 0 2 2] r©»WK«SI(l**6©U-1f/IP 

K35R»p#ic B^v— hgpW^a*&^HI4fc^ 
50 o "T U -C««-& ± Jt fflK» * *t 5 1 w -c? fc 5 . 
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[0 0 2 3] *fc, -<D»WKl««»*fll7©U— SflP 
*»UTHS"**5H3£V— MBttts HSV— HB*tS: 
fttc u-if jfeSrHMt ur*JPX*«r«*r*'* u-ifSPX 

[0 0 2 4] 

f i i i^-f iBiSS^M*^t@, H2ttHi»- 
*bfcw-1f»XSB«*rfflV^fcJBX***:lllWi-*fc» 

^itWo iii^^-c, i 6tti/- J FJnx3SB0>* 

[0 0 2 5] 1 8ttU— lf5feSr®iRi-S«9fS:*i"S-K 

[0 0 2 6] 23 1*®*^ 2 2 tC^Kffi-T^K^^ 

<Dy</^, 2 5ttKffi2K>'^2 3lc±5*ffi«:i»B-r5 
tctb<Dn&?—*S* 2 6tt»*ffl5^2 2^iias*u, 0fl 
*.«::0>»#*2 2(cffc^T-^**&i-^^tlcJ: 

[0 0 2 7] 0 2i^PT, 2 8[i*i*f/W^, 2 
9 * 2 8[fBt£TSJffi£ftT^£K l^— 

8*3jfctX&B»2 t)«HWX«fc tt(7)^^^ 

^ 1 9 te«/££*L-0^ 0 3 0 ««EiDX«lS:iPXi-Sft: 
*<Ol^— 1fj6t?fcSo ^r-mi<-lFft3 0 £ UYA 
G U— if (jfcfitf* 1 • 0 6^ m^fc^) lip 1 7 
t UYAG u--if(DSifli4^BHfc^#7^S:-?rn 

[0 0 2 8] ScKilBO 9 £ ftfc^lfiOJKfi i 

la*!-* *»#^l9fcB6^-HJ 
*tl 8^»#S*"CB3e-*"* 2 (a) ) o fttCs [1 
hSBWl 8Sr«fctS-&l 7±^«Bi"5 0 i*:^ H 
j^y 01C"C\ SiEv'— HffiWl 8£>jafflS:3lo3fi 


(4) 2000-164535 

[0029] n^>- hm* i 8 cnmm(o±mfr 

bl^2 1 lCT»$X.Ott, ItV- hSP*tl 8 60 

-««*■! 7 ^@^>--KSP*tl SfcKffiB 
[0 0 3 0] #^ ^<otttt*:iftfeft*6, 

^ 1 9 C7)^iS95 2 9 tC^MO tT— ASICT U- if % 3 0 
70 SrBH»i-5 (0 2 (b) ) o ^^o^> 

8 joJ:^«g-&i 7tciiu-ifft3 03»B«Six6t«> 
<7) s B**>-HBW1 8*5ilHMKJl 7(^u-if3t3 

[0 0 3 1] ttt, £JSSJ$2 9l*W-1fft3 OSrBMX 

^<^>^2 8^sistts (H2(c)). mi 

20 Jt^-fZo B2<Z>^^2 6*rB*b. 

^2 2fcJtaEE*S2 6 35»feRB^T— «r*»Ur. *m 
JEW_b^/±^i (0»Jx.«. 1. 5 5ajE@l£a s «/££*t5) 
*A»»t6. ^bt, Bft^-h«*Tl 8fc«W*l 7* 

[0 0 3 2] iSfctC. hSRWl 8Sr3lo«o-C# 

tfU »«S*tfc#¥»*f , ^-f^2 8H*ri£*f, 
gift?*^^ ;*2 8*B3£^- HSMtl 8^&Slt)^"t*o 

[0033] ±m(ox.o^f&^fhtcmmmmi(Du 

— ifiPX3g«tcJ:ix«, u-ifAPXR*^ B3tV— h« 
50 Ml 8*5«tt5««"&l 7ttU— 1f3t3 O^ilb, rti 
b^aft^«t/uif±#b3tv^». B^->— hSBWi 
8tfI^17^«ft^:^ s *l\ iot, ^PX 

^^x/n i 9 |:il«S:^x.5 r i ft < , 
v—HBti-i 8*u— ifiPX3g«^fe»S^KIfti"Sr: 

[0 0 3 4] *fc, *©iK«)BI^ R*ffl^2 2^5) 
-h3»l8ilSt-&i7^»«fc^ H^v— 

h if jpxagg^> ^> <t 9 * 

[0 0 3 5] ft, ±flB5llfiOJgffil^*5V^H:, 

5««r*bfc3iSrtt^iaixSr.i:W:ft<, y >ft< i: fc« 
i^n^H, icS^ 1 7 t BfiV- h$PW 1 8 i: 
jgU ^o, ^fft'Jx/Ni 9 0iPX^*tc:*HS:-t"S ^ 
-ifH8ttSM*> u— if*3 OS:38iii"a*fWc-C«*S 

t tt« 9 * "C t ft < x ^iftffi ft Sr*« 

50 -Tixtf, 3^h«ri«t5ri:*t»#5. 


-4- 


7 

[0036] mmmm 2 . ±mmmmm i -m , *c 

7^u— *f*3 o£38i§^5Wff^T^/££*LS 

[o o 3 7 1 m 3 tt r <7>3§ w (omMcomm 2 5 ^ - 

fti^xAi 9 SraPXi-Sfc^u— +f*> 3 3J4B^> 
-hSBttl 8«r««i-5fc*^*«-&"C- ^-if*&S 
«T-r5»«-"C»fi!tStt-C^5. 3 2ai4«®-&3 3± 
icTf— 9**3 2*SltUfcRlt*"Cfc5. rrr*j4, 
l/-f)fe3 2i:UYAGl/-f^ «cg-&3 3l4YA 
G U~if (DRmz&tltzm, Sfctt. **:14, 

[0 0 3 8] fttc±iaoJ:5{-«^*tt^lfi^1li2 

±E5ltt©»«l Hftv— h«Mtl SSrttt 

■&3 3Kjl£»*£i*:fcgL H3 (a) t^ttJ: 5 

TU-if*3 2SrBRW'r5o hfflWl 
8*3±0««-&3 3Ki4U— if* 3 O#ISItc*ft5fc<0 

H3t^— 8I4U— 9**3 2 *38iSU 
■&3 3±-Cf4U-if*3 2^SMU Sit* 3 2a« 

if*3 2S:»iRL4:v\ iot, :n&wiai 
±#M" 6 r 14 85 fc A, £f ft < . £ V * 5 O J4BS 
ih£*L5 0 

[0039] ±ibhjs^«ib 1 1 mm^m^r 

fTV\ &JRS&2 9{4U— if*3 2Sr»lRU-caflE^±# 
l-c«#s*u *««B*3 1#»**ft, #¥3J#x 
/<>T^2 8(4^«6S^S (0 3 (b) ) o ^Lt, H5g 
^-!>Wl8aiS3 3^»U H^-hffl 
*tl 8^b#H^#x>W^ 2 8 ^Vft-To 
[0 0 4 0] ±|EOJ:5^#*Sftfc«fc©»«2KJ: 

5A,tf>;L^ SS-&3 3 4rU— 1f*3 2^Stt-T5WK 
KTWrt-Tixtf £ < , «l*fc«:4*fc«:T^5 = !>Aft 
^f4*5^i:Jt|!EL-caoXS:fi l V^i"<, ^tH^ 
t«^ft< ft5. 
[00 4 1] ±E«*^*1IB2IC*5V^«4, 

3 3co^r^u-if*3 2*rKl«-5WW!:"C»*Sft 
5«Sr*Lfc*s^ix»c|»6>ix5^i:J4ft<. '>ft< fct 
$£g*£3 3 CO 5 «cfi^3 3 hSWl 8 k 

tflSU ^ft^Ji^l 9<oipx««t-*r^i"5 

if JSItSM 5 * if * 3 2 $:Slti"5WSt-"CffM 
£ti/0\TU4\ ±K*ftO»*2 fcW«<03»*4:#i-S 
r fctt»3*-Cfeft<* ^tf<R«£3 3 0>*ffi0>* 

u-if*3 2«:KlH-*»ftfc"Crt6»*ftif*# 


(5) 2000-164535 

[0 0 4 2] mtiZ<OMWt3. m4\*Z<DmWfc%i\JZ>m 
m<DJtm 3 <o u-lf »X3S«ofl|**5 J: iPXXSSr* 

»M:H-«F*«rf*b-ClftW*:**"r6. 3 4I4HJES'- 

hmti 8Sr<ft«L-cjts»*K-cHSi-s«lt-&-e. 

5f*«r3*»-*-«««, *fcH\ -v- if*Sr- - 
Slt'f5*tW-"C«J***ba-fc3d s #*.e>Jh'5. 34a 
f4««-&3 4©±SB*cjgj«$*t*:. ffi^^DflSP, 3 5 
li^^x/N 1 9 (OJmX«*<0^«lc:»J5fcSix5 <h <h 

[0 04 3] m^±M<D 4 9 $ ttfc^Sfi^^ffi 3 

(oix— yjjqxssn^Jnxxafcov^iftw-ra. *1\ 

■&3 4±lCtit5 (H4 (a) ) . fglcTVVu 

i?2 5i:tlttt4#6, »#ffl?t3 5^6SfH<o*JE 
SrsWt, «cS-&3 4i:BS^- 8Sr*S»** 
i£5 (H4 (b) ) o roB, H14 (b) 

**0>O!1»3 4 a<7)^JC^LTSi*$nTV>5o 

[0 0 4 4] :oJ;5i:> ttfi-n 3 4 (D^.^^'K 3 5 4 

^fc:^, K£»*<0BRfc:, fl^3 4^ift!>^l 
9<7)iPX««0^ftlJlcK*ffl^:3 5^M*titv^ 
fc, il^3 4i:i^ h«»*tl 8 fc(©IB«-«?&* s » 
5 w t ft < K^^^fr 5 r k 

[0045] ^ctc, ±B#*i6^iiBfcra«tc, u-if 

*^-C^##9^^ 1 90APXSrtT9o 
30 ^3 5i4¥^#*^^l 9<OiPX««^«fc3l!?fi!c**t 
TV>5fc«), K»ffl5t3 5tcu-if*^Rgtt^ti^r t 
t4ftV\ 4oT. K#ffl5M3 5rtl:^5ft^fl*lt 

t>, Jn«iS*LSw^f4ftv\ 

[0 0 4 6] |l(7)/^24Mi:5^H 
C K^^^2 3<o»fPS:fltJhi-a (14 (a) ) 0 

HfiV— b«M*l8r4«Mt^3 4 0iS!-&»o|lD 
fflS3 4a^P)(l^ TcOt^ffi^fc^^o ^bT, ±IE^§- 
««<a!>»»4:WIW-* HS^- b«B«l 8*r««^3 4 

[0 0 4 7] ±E<o±5fc*J***tfcltlS«>JKllS3^J: 
±E**J6^1fii:l^«^Sb*«r*i"S^(4fc-b 

ib^ti, H3fe^— h$15Wl 8dSJP»**t5r. ktcXtt 
[0 0 4 8] Bi. ±E#jHS^*l*^*3t^-C, m&TM 
^,ri:}4ft<. ■tf**r»iR-*-S»45 fc S:*'f SttHWX 

*-e*ntf 4 ^ - 1 5 * t* t ft < . »^»» ft^px 
50 &s*$nst>^^«ttfca**^i"St^-c*fc5o * 
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[0 0 4 9] 

ttti, u-lf*^»tt^5»^**^SWflWX»S:*» 

Six, *>-HB*tfc««^b»*^«K^** »X 
*<D»«S:BSit-t-5 - fc 5 u--MJIlX36«*rl*# 

[0 0 5 0] ro5SM^»*:^2{c<tJx«, ft* 

[0 0 5 1] *fc, r©*H*>l(l3fc*3fcJ:ixtf* i/- 
1f**RjRrS»^**i"*^X«>Sr*»L"CHS 

idnX*ICU-***r»ltUTtHHIX4fc**»^ 
5^-1faiXiS1tlc*5V^, <Mtfrtt* ttB^H^' 

— h3Wi#s»U «B»X»<OJlPXlH«i*tJC-*" 

ifHMrtlW, !fft*:Rlti-S»«^"C»*a 

- h 8B4t «r4KS-& ** *c(B«t"C # . «*PX4fe<o*« 
SrKih-r S r aS*-e# 5 If iraxSSB - t 

[0 0 5 2] I/:, rO»W<0|»*fl|4|Ciixtf, 
3S3tC4oV>T, l/-«^ttYAGl/-f^fflV\ t 

attOX»©ill**:SSJtr5-i:*"t? 

[0 0 5 3] *fc, ^O^P^<Dif*3S5tC iixtf, I/" 
1f3t*KiRTSa»**i"S«*PXftSrS*L-CH^i" 
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#KTB£-rS*«-& «JPX*lcu-1f3teSr 
RMtU-CtHlPX«b«:**rt"« i^-1f JPX««K:*3^-t\ 

is, *Mx*^iPXjH«^«ic*j*snrv^*©"c. 

So 

[0 0 5 4] r^«W^»**6^±tLtf, IS* 

»B£±U:KSR* Six* Hfi^— H»Wi:«« 
^ <b fcJfcXfcJtffiaSJH'S - t ^tf * 5 u—lfJPXglfi 

[0 0 5 5] Sfc, ~o*W<0M#*7K:«fcixtf. 
1f *«r»tti-**»**r *«tttX»«:*# tti^t 

»^-CH5£-rS*«"&t«:«*.. «*PX»fcU— If** 
20 HM*LrittPX*«r*»ri-8 u-tf»XB«fc*3t*-<\ 

6 if JjpxJSIt S:**"*"* - £ * s W«6 fc 

[mi ] ro^wcoisit^lBi^is^^Jnixas 

[0 2] Ull t-^ Lfc u~ if JPX381t<02JPX#ffiS:* 

30 -rm-efeSo 

[II 3 ] r <D§m<o%lfc<»WR 2 i s if JpxlS 
»<^Jpi^rjfeS:^i'E|-CfcSo 

[0 4] r (o^m<omm<o^m 3 ^ ± s if jrxis 

[[1 5 ] t£*<7) u~ If JPXaS«OiPX*ftSr«"rBI"C 
[II 6 ] El 5 icrffiffi SixS^*^ tfmTMWO 

[m 7 ] ttL<D'&&<D lx— If ApXK«^*PX*jfe4r*i" 

^0 E)T*feSo 

[0 8] 07 (cx^ffl SixSt^*^ u-lf*PX3gB^ 

im 9 ] {&<7>t¥3fc<o U'-rlfiPXSSll^raB^SrRWi" 
ZtztfXDmxhZo 

1 6 1 7, 3 3, 3 4 18 HS'> 

-FW, 19 2 0 2 

1 2 2, 3 5 2 3 M&tf^ 

^ 2 4 2 5 Jt^y— 2 6 ^P 

50 2 7 S2©^/^ 2 8 ^> 
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